The aviation industry is a complex system with many different segments and as such, makes hiring the right person a complicated endeavor (Loffi, Bliss, & Depperschmidt, 2013) . Hiring within the aviation industry is very competitive, and the stakes for failure are high. It is critical that positions be filled with applicants who closely match the job competencies (Sweem & Stowe, 2012) . Human resource and hiring managers must understand the competencies required for a particular job and be able to match people to positions. To assist in this process, human resource managers have identified knowledge, skills, and abilities (KSAs) as both selection and hiring criteria for jobs (Ashan, Ho, & Khan, 2013; Sekiguichi & Huber, 2011) . Neistadt and Murphy (2009) noted that hiring individuals without the right mix of KSAs can cost an organization in multiple ways. Earnhardt, Newcomer, Watkins, and Marion (2014) suggested that KSAs are composed of elements that include education, certification, and experience (ECE). It is important to understand how education, certification, and experience relate to KSAs. Formal aviation education programs date back to the early 1900s (Radigan, 2011) . Aviation education programs are held in high regard by industry professionals and are important for upward mobility in the aviation field Fullingim, 2011) . Likewise, certification plays a significant role in aviation, as many jobs require some form of certification (FAA, 2010) . Certification is considered a critical link to safe operations in certain aviation career fields and is required for operating, maintaining, and servicing aircraft Sadasivan & Gramopadhye, 2009) . Experience is also seen as an important requirement in aviation fields. Consequently, commercial aviation has traditionally drawn heavily from the military forces because of the experience gained through military aviation fields (Ruiz, 2007) .
Problem Statement
Newcomer, Marion, and Earnhardt (2014) conducted an aviation management education study (AMES) that focused on aviation managers' perspectives on postsecondary education within their organization. The study identified a paradigm shift in how aviation professionals perceived the importance of education to their career development. The foregoing fostered additional research into the aviation management education paradigm shift . Earnhardt et al. theorized that the relative importance of ECE was dependent upon the aviation industry sector of the interviewees. As a result, the authors identified a logical connection between employees' ECEs and their KSAs. Shawn, Kim, and Jintendra (2014) asserted that KSAs are important because they influence hiring and retention decisions. Their findings support the need to understand better the relationship between KSAs and ECE in the aviation industry.
The relative importance of education, certification and experience is dependent on the type of job within the aviation sector . To date, there has been no exploration of how ECE relates to KSAs . The current study answers a call by Earnhardt et al. (2014) to explore the perceived relationships between aviation professional ECEs and the development of their KSAs. This mixed methods concurrent triangulation study explores the relationship between ECEs and KSAs using a sample of aviation industry professionals.
Purpose Statement
The objective of this mixed methods concurrent triangulation study was to examine aviation industry professionals' perceived relationship between ECEs and the development of their KSAs. The study made several significant contributions to the human resource management and aviation fields:
 A theoretical contribution is the operationalization of the KSA Composite Measure (KCM) created by Glassman, Newcomer, Earnhardt, Opengart, Watkins, and Marion (2015) . The foregoing pilot study validated the instrument; however, this study is the initial deployment of the instrument for a large-scale study.  A practical contribution of the study was that it provided empirical evidence for the theoretical framework developed by Earnhardt et al. (2014;  see Figure 3 ). In doing so, the study clarified relationships between ECEs and KSAs that managers in the aviation industry can apply when developing job openings, conducting interviews, reviewing applicant credentials, and building high-performance teams. Additionally, the framework can be applied to fields other than aviation to illuminate similar relationships.  Finally, the study contributed to aviation education industry practice by highlighting the importance of experience as it pertains to performance.
With a large number of aviation programs requiring practical application of skills (e.g., pilot training, air traffic control training, meteorology, and engineering) it is important for universities to understand the ECE/KSA relationship when developing programs to meet industry needs.
Conceptual Framework
Identifying a research gap regarding aviation management education, Newcomer et al. (2014) proposed a framework for future aviation studies. The initial framework used a NASA style systems engineering work breakdown structure (WBS) that was employed by NASA Newcomer et al., 2014) . Figure 1 shows the connection with the current study as indicated in the aforementioned WBS breakdown. 
Definitions
The research team used the following definitions during the investigation:
Certification -Credentialed skills such as an Airframe and Powerplant (A&P) license, pilot's license or similar credentials and ratings . Education -Academic knowledge gained from a post-secondary institution . Experience -Knowledge or wisdom one gains through exposure to a profession over time . KSAs -Knowledge, skills, and ability (or aptitude) are competencies required for a job (Stowe, Haefner and Behling, 2010) . Knowledge -A body of information needed to be proficient within a job (Flynn, 2014) . Skills -An aptitude obtained through effort to be proficient within a job (Flynn, 2014) . Abilities -The behaviors that are necessary to be proficient within a job (Flynn, 2014) . Earnhardt et al. (2014) identified a logical connection between employees' ECEs and their knowledge, skills, and abilities (KSAs) in a study of aviation managers. The findings of the aforementioned study indicated that ECEs are important but dependent on the particular aviation related job. Addressing a literature gap, the current mixed methods concurrent triangulation study sought to understand the ECE and KSA relationship in the aviation industry.
Literature Review

Knowledge, Skills, and Abilities (KSAs)
Research on employee selection has traditionally focused on the assessment of the match between job requirements and qualifications of job candidates in terms of their KSAs (Sekiguichi & Huber, 2011) . KSAs are general descriptions of minimum qualifying competencies, education, training, and abilities within a trade or career (Johnson, Lenartowicz, & Apud, 2006) . KSAs are an important aspect of job descriptions and hiring criteria in both the public sector and the private (HR in the Federal Sector, 2006) . Employees currently occupying a position can assist in the identification of important KSAs for that position (Mathis, Jackson, & Valentine, 2011) . The match of an employee's KSAs has been used as a major hiring criterion for the past three decades (Kristof-Brown, 2000; Moy & Lam, 2004) . A mismatch occurs from incorrect coupling of a person's needs, interests, abilities, personality, and expectations with a job's characteristics, rewards, and the organization (Mathis et al., 2011) . Recruiting the right person for the right job is a challenge for many human resource personnel and managers alike (Ashan, Ho, & Khan, 2013) . Managers are looking for the right mix of knowledge, skills, and abilities for the specific job opening and also seek to hire the right fit both from a job and organizational perspective (Sekiguichi & Huber, 2011) . Applicants who assess a job and conclude a high similarity between their KSAs and the job requirements are more likely to apply to, as well as accept, a job offer (Breaugh & Starke, 2000; Carless, 2005) .
KSAs in the 21
st century have focused on information, media, technology literacy, inventive thinking, communication, collaboration, productivity, and results. Unfortunately, many graduates fall short of having all of these required competencies (Boyles, 2012) . Much of the global workforce lacks the KSAs and talent necessary for the modern workplace (Burke & Ng, 2006) . The right KSAs are important for all types of workers, including executives, in for-profit, nonprofit, and government enterprises (Sweem & Stowe, 2012) . Neistadt and Murphy (2009) noted that hiring individuals without the right mix of KSAs has significant organizational implications. Therefore, understanding what competencies are required for the job and how the employee matches those competencies is important. These KSAs are specific for the job; in other words, a pilot requires different KSAs from a navigator or an airframe mechanic. Furthermore, the KSAs required for a conventional pilot may be different from the KSAs required for flying an unmanned aircraft (Liu, Reynolds, Vincenzi & Doherty, 2013) .
The maximization of individual performance of the employee through improvement of KSAs is of supreme importance in organizations (Ascher, 2013) . KSAs extend beyond just individual performance, however, as those KSAs needed to work successfully in a team may differ and are important for many types of work (Aguando, Arranz, Valera-Rubio & Marin-Torres, 2011). Fraser and Hvolby (2010) indicated that over 80% of organizations with 100 or more employees use teams as part of their work.
Aviation Education, Certification, and Experience
There is a long history with aviation post-secondary education dating back to the early 1900s (Radigan, 2011) . As aviation education matured from the early beginnings, the aviation accreditation body (AABI) set forth standards for aviation related academic programs at all post-secondary academic levels (AABI, 2014; Quilty, 2004) . These programs feed the aviation industry with personnel. The primary focus of aviation in most aviation-related education programs is flight education Quilty, 2004) . Quilty (2004) noted that though the AABI ensures foundational knowledge, students should have a broad variety of aviation education that broadens the understanding of systems and how different components function together. Furthermore, post-secondary education in aviationrelated programs is an important pathway to gaining aviation experience. Airline carriers hold aviation-related education programs in high regard (Fullingim, 2011) . In certain career paths, education is required for upward mobility within the aviation industry . Clark (2006) discussed a variety of reasons students choose an aviation-centric post-secondary program, with the most prevalent reason the desire to fly. Additional attractors for programs are education quality, university reputation, location, class size, program characteristics, studentto-faculty ratio, and other considerations. The findings by Clark (2006) indicate that aviation is a very influential motivator for enrolling in industry-specific education programs, and those students expect their chosen institution to provide a quality education that prepares them for the industry.
Certification is an important part of the aviation industry, as many aviationrelated jobs, airports, and even space operations, require certification (FAA, 2010). As discussed by O'Neil (2011), certifications provide a high degree of mission reliability because of the skills that are taught. The FAA ensures proper training and competency requirements are met among those that service, maintain, or operate aircraft (Kraus & Gramopadhye, 2001; Sadasivan & Gramopadhye, 2009) . One example is the certification process of air traffic controllers, which requires written examinations, on-the-job training, and performance measures (Earnhardt et al., 2014) . Air traffic controllers undergo intense initial and follow-on training, which provides operational air traffic controllers with the technical skills to meet the demands of emergency situations (Malakis & Kontogianis, 2012) . The reason for such robust training is that the ATC is a critical safety system with training taking place in several phases and devoted to technical skills (Malakis & Kontogianis, 2012) . In addition to training, in order to operate as an air traffic controller one must possess a valid air traffic control specialist certificate or a control tower operator certificate which demonstrates knowledge in meteorology, air navigation, communication, navigation aids, and regulations governing air traffic (OPM.gov, n.d.). Other certifications such as A&P license, pilot license, air transport pilot, and others require similar rigor and requirements to be certified to operate, maintain, or service aircraft Sadasivan & Gramopadhye, 2009 ).
As noted by Earnhardt et al. (2014) , experience is the most important hiring requirement in the aviation industry. Traditional hiring practices in aviation centered on recruiting individuals from the military with prior experience (Ruiz, 2007) . This important hiring pool allowed aviation hiring managers to hire from an experienced workforce. Experience is important in judging performance among pilots (Roth & Mavin, 2015) . As such, experience is seen as one of the biggest obstacles new pilots face in gaining the appropriate experience that commercial operators desire (Ruiz, Voges & Mortag, 2006) . Given the context of the above, the following research questions were developed to understand the relationship between aviation industry professionals ECEs, and how that relates to their KSAs.
Research Question
Three central research questions guided the study:
1. Is there a significant difference between the Education, Certification, and Experience KSA ratings? Why or why not? 2. Is there a relationship between KSA factors and the importance to the job?
Why or why not? 3. Does having a certification change the importance of how an individual views education and experience KSAs? Why or why not?
Hypotheses Hypothesis 1: Difference between ECE KSA Ratings
 H10: There is no significant difference between the importance of Education, Certification, and Experience as they pertain to KSAs.  H1a: Experience will be the most important KSA factor.  H1b: Certification will be the most important KSA factor.  H1c: Education will be the most important KSA factor.
Hypothesis 2: KSA Impact vs. Job Importance  H20: There will be no relationship between factors rating for personal KSA impact and the importance of those factors to the job.  H2a: Factors that were important to personal KSA development are also important to the job for which that person was hired.
Hypothesis 3: Certified vs. Uncertified
 H30: There is no difference in Education and Experience impact based on certification status.  H3a: Education and experience are less important to those who possess a certification in their particular field.
Methodology
We conducted a mixed methods concurrent triangulation study to understand the relationship between aviation industry professionals ECEs and their KSAs required in their aviation careers. The concurrent triangulation design was most appropriate for the research in order to examine the relationship(s) between/among variables while simultaneously gleaning a depth of scholarship regarding the meaning of those relationships from direct participant feedback (Creswell, 2009) . Additionally, the method/design combination contributed best to generating concrete, generalizable findings for the aviation industry.
Population and Sampling
The convenience sample consisted of professionals who work or have worked in the aviation industry (n = 404). Participants were recruited over a fourweek period via LinkedIn TM advertising within various aviation-focused professional groups. A priori power analysis (w = 0.25, p = 0.05, 1 -β > 0.95, Df = 8) using G*Power 3.1.9.2 indicated a sample size of 378 to achieve a power of .80). The sample size (n = 404) supports the findings with a 95% confidence level and a 4.87% confidence interval for the population (N > 200,000). This convenience sample allowed a rapid cross-section of multiple aviation sectors to be reached with a single advertisement so that a diverse group of participants could be surveyed. Although not as generalizable as a random sample, the ease of access to a diverse group of aviation professionals from different sectors as well as the large number of responses (n = 404) outweigh any potential limitations of the sampling method. Table 1 depicts the occupational demographics of the population which are representative of sectors within the aviation industry.
Validity and Reliability
We used the Knowledge, Skills, and Abilities (KSA) Composite Measure (KCM) as the data collection device for the study. The KCM contained Likert-type closed-ended questions for quantitative analysis and open-ended short answer questions for qualitative analysis. Glassman et al. (2015) conducted a pilot study consisting of (a) a panel of experts, (b) an ethics review, and (c) a factor analysis and reliability test to confirm the validity and reliability of the KCM. Table 2 displays the specific data reliability for the current sample population (n = 404). The general guidelines for alpha values: 0.90 to 1.0 are excellent, 0.80 to 0.89 are good, 0.70 to 0.79 are acceptable, 0.60 to 0.69 are questionable, 0.50 to 0.59 are poor, and below .50 are unacceptable (George & Mallery, 2003) . 
Results
Quantitative Analysis
Hypothesis 1: Difference between ECE KSA Ratings. Survey respondents were asked to rank the importance of Education, Certification, and Experience in terms of its contribution to Knowledge, Skills, and Abilities. The data was collected using a Likert-type scale with selections ranging from "Very important" to "Of little importance." The responses were coded from 1-4 and the responses were tabulated.
The ANOVA was selected as a test for significant differences between the nine different response categories. The ANOVA is traditionally applied in cases of ratio or interval data and Likert data is considered to be ordinal. However, empirical tests demonstrate that parametric tests such as the ANOVA and the t-tests are appropriate for use in the analysis of ordinal Likert data (Carifio & Perla, 2008; de Winter & Dodou, 2010) . Further, using such parametric tests have the potential to produce stronger analyses and highlight results from data that non-parametric analysis might miss (Norman, 2010) . The F test has been demonstrated to produce accurate results when Likert ordinal data are treated as interval data in analysis (Carifio & Perla, 2007) . The ANOVA data, F(8, 3027) = 1.94, p = .001, demonstrated a significant difference between the KSA groups with a p value approximating zero (see Tables 3 and 4) . What specific differences were observed between the groups? From inspection of the data, the top three highest mean Likert scores were observed for Experience and Skills, Experience and Knowledge, and Experience and Abilities. In contrast, the bottom three scores included Education and Skills, Education and Abilities, and finally, Certification and Abilities (see Table 5 ). Further, a Tukey post-hoc test was conducted to determine which groups exhibited differences that were statistically significant and therefore contributed to the overall ANOVA results (see Table 6 ). The post-hoc test revealed a number of groups that exhibited differences that were statistically significant. The number of significant differences observed in the post-hoc test suggests that the differences between the groups observed by inspection are in fact significant and that multiple groups contribute to the ANOVA findings.
Hypothesis 2: KSA Impact vs. Job Importance. The KSA scoring questions asked respondents to rate the importance of Education, Certification, and Experience as it relates to Knowledge, Skills, and Abilities. Respondents were further asked to rank the importance of Education, Certification, and Experience to their job. It is of interest to consider those who ranked Education, Certification, and Experience highly throughout all KSAs also ranked the factor highest in importance with respect to their current employment.
Education. The first factor considered was Education. Respondents who scored Education highly across all KSAs also ranked Education highly in terms of importance to their employment (see Table 7 ). Out of 101 respondents who scored Education as "Very important" across all KSAs, 53.47% also ranked Education as highest importance to employment requirements. Certification. The second factor considered was Certification. Respondents who scored Certification highly across all KSAs ranked Experience rather than Certification highly in terms of importance to their employment (see Table 8 ). Out of 55 respondents who scored Certification as "Very important" across all KSAs, 43.64% ranked Experience as highest importance to employment requirements. Experience. The third factor considered was Experience. Respondents who scored Experience highly across all KSAs also ranked Experience highly in terms of importance to their employment (see Table 9 ). Out of 245 respondents who scored Experience as "Very important" across all KSAs, 66.53% ranked Experience as highest importance to employment requirements. 
Experience. The t-test for significant difference in Experience scores
between those with (M=11.08, SD=1.57, N=204) and without (M=10.78, SD=1.83, N=200) certifications was performed. The two-tailed test suggested no significant difference t(390) = 1.77, p =.08. However, the one-tailed test was informative. The one-tailed test was performed to determine if Experience KSA scores were significantly higher for those who held certifications. The result of the one-tailed test t(390) = 1.77, p =.04 suggests that those with certifications scored Experience KSAs higher than those without certifications.
We observed that there is a significant difference between the ECE KSA scores at the .05 level of significance. Experience and Skills, Experience and Abilities, and Education and Knowledge appear in the top three category scores. The comparison of KSA scores and the ranking of Education, Certification, and Experience in terms of importance to the job illustrates that Certification is observed to follow a different pattern. The majority of respondents who scored Certification highly across the KSAs failed to rank Certification highest in terms of importance to the job. Instead, the majority of those who scored Certification highest ranked Experience as most important to the job. The t-test is consistent with the KSA scoring versus ranking analysis. The one-tailed t-test indicates a significant difference in that those with certifications scored experience more highly.
Qualitative Analysis
The open-ended survey responses were analyzed using nVivo 10. Themes in the survey comments were identified (see Table 10 ). In addition, comments associated with education taken from respondents both with, as well as without, certification were noted. In order to understand the underlying meaning associated with each theme and to determine to what extent the qualitative data added context to the quantitative analysis, survey comment excerpts were extracted from each theme for compilation and discussion.
Theme #1: Experience is the practical part. Survey respondents emphasized the limitations of formal education. The concern expressed was that its focus was centered upon theoretical knowledge that was of limited usefulness on the job. Because of this, formal education tended to be valued less than practical experience. Theme #1 excerpts are provided as follows:
 "Book knowledge is only helpful to a point -experience and practice"  "Experience is practical knowledge. Education is theoretical and of lesser value"
Theme #2: Experience is additive. Survey respondents indicate experience is an essential ingredient that adds to formal education and activates it so that it becomes useful and actionable. Theme #2 excerpts are provided as follows:
 "Experience adds to book knowledge and puts it in context"  "Without actual experience in a real time environment, all the education one has is worthless. Experience allows the individual to develop the necessary skills."
Theme #3: Education as a foundation, upon which experience builds. Survey respondents indicate that formal education is viewed as a starting point only. It is acknowledged that experience builds upon the foundation of formally obtained knowledge. Although the foundation is necessary, it is incomplete and only a foundation. Theme #3 excerpts are provided as follows:
 "Education helped to develop a foundation for increased responsibility while providing a means to improve my capabilities and understanding of human relations and its effect on the business model."  "Education forms a base of knowledge and basic skills from which to build.
Abilities come with experience."
It was further noted in the survey comments that experience was considered to be of high importance even from those respondents who did not hold certifications. For example:
 "33+ years of career experience trumps education"  "It is because you learn most after engaging to work, but education carved the basic skills to overcome"
Survey respondents who did hold certifications expressed a more negative view of education even to the extent of questioning its relevance. For example:
 "I am assuming by certification you are referring to licensing. You need knowledge to get the license, unfortunately much of the course has no relevance to the actual job. Skills are taught after licensing."  "Certification is a necessary part of the job experience but actual experience is needed to fulfill the job."
Theme #4: Standards. Survey respondents holding certifications identified the need to demonstrate standards of competence as well as knowledge of regulations. It was further emphasized that the aviation industry has a heightened concern for competence in industry standard skills. For example:
 "Certification requires an understanding of what the regulations and standards are for completing a task."  "Aviation Business Certifications are very important, since they tell the world that you have reached a certain level of competency and that is recognized across a broad span of cultures/businesses."
Theme #5: Validation. Survey respondents holding certifications sought certifications in order to recognize their knowledge as well as capabilities. Certifications therefore validate the know-how of the individual regardless of how it (unclear-the certification or the know-how?) was acquired. As expressed in the survey comments:
 "I think Certification allows to people to have a kind of Official recognition… of the professional level and knowledge capabilities."  "Certification is a proof that one has acquired the right knowledge" Summary of qualitative findings.
1. Education was observed to be important but only serves as a foundation upon which the experience will build. While education is not seen as helpful as experience, it is considered by the survey respondents to be a necessary foundational background. This foundation is considered essential in order to understand, integrate, and apply the experience gained after education. 2. Certification provides validation to both individual and the outside world that the person holds the necessary KSAs (Knowledge, Skills, and Abilities). 3. Certification ensures a minimum level of standard KSAs (Knowledge, Skills, and Abilities). It also validates (see above) that these standards have been reached. 4. Experience was observed to be additive. While most respondents identified experience as most important, and where "the real learning" occurs, it also adds to the foundation built by the education. In other words, it enabled the survey respondents to practically apply what they learned in the classroom.
Discussion
It is apparent that the quantitative and qualitative findings taken together identify a clear response pattern from the survey. The quantitative data illustrate that respondents ranked highly experience and skills, experience and abilities, and education and knowledge. The difference between the KSA scoring was found to be significant in the ANOVA. Further, experience was observed to score more highly than all KSA categories. Respondents with certifications also ranked experience highest in importance to current or previous employment. Finally, respondents holding certifications rated experience KSAs higher than education as compared to those who did not hold certifications.
The centrality of experience-as it relates to KSAs-is bolstered by the findings from the open-ended survey questions. While education provides a foundation, experience is observed to be essential for performance. Finally, certification serves to validate the KSAs that have been developed by experience and built upon the foundation of education. The combined findings of the quantitative and qualitative results are organized into the following conceptual framework in figure 2 . 
Applications Theoretical
The current study validated the theoretical framework developed by Earnhardt et al. (2015; see figure 3 ). Education, certification, and experience were perceived to be building blocks for knowledge, skills, and abilities. It was beyond the scope of the study to determine the strength of the individual relationships. Education was perceived to be most important for developing knowledge and roughly equal for developing skill and ability. Certification was perceived to be somewhat important for developing knowledge, then skill, followed by ability. Experience was perceived to be most important for developing skill, then knowledge, then ability. Relative to each other, experience was perceived to be most important, then education, followed by certification in terms of the perceived impact on respondents KSAs. Human resources and training and development focus on competencies related to the KSAs. This focus applies to theoretical applications as well as management decisions like hiring (Wooten, 1993) and team selection (O'Neil, Goffin, & Gellatly, 2012) . ECEs serve as the building blocks for achieving those competencies. KSA models and theory could be updated to include the ECE concepts. For example, conflict resolution is considered an interpersonal KSA related to overall teamwork KSAs. Conflict resolution can be learned in a degree program, one can achieve certification in conflict resolution techniques, and one can obtain direct experience in conflict resolution. Existing models do not reflect this level of nuance.
Practical
There are several practical applications that can be drawn from the results of the study. First, the findings validate that experience is essential for performance. This has implications for aviation-centric post-secondary programs that prepare students for a career in the aviation field. These programs need to find a way to incorporate experience into their programs. Worrells (2010) indicated that the percentage of students in aviation management programs who participated in workbased learning during their academic career was 1.8%. The findings of the current study would indicate that the importance of experience is critical to aviation jobs. There is an opportunity to bring more experiential learning into academic programs at the post-secondary level that would meet industry needs. This could be done through Worrells' recommendation of work-based learning opportunities, or through other experiential learning opportunities in post-secondary institutions. By doing so, post-secondary programs would be meeting industry needs and better differentiating themselves from other aviation-centric programs.
Second, education is found to be foundational, and experience is seen as an additive, which enables learners to apply practically what they have learned. This has implications for supervisors, training managers, and human resource professionals. As post-secondary education is seen as foundational, training programs may revise on-site to emphasize practical skills as opposed to theoretical concepts. In other words, students gain valuable theoretical knowledge in the classroom, which may make the need to emphasize such theoretical concepts unnecessary when developing training programs in the field. This could shorten the required training pipeline or could allow more time to emphasize hands-on experience during onboarding into aviation organizations. Furthermore, managers who typically use training time to cover in-depth theoretical concepts may find that just a brief overview is necessary and more time can be devoted to training other topics or providing hands-on experiences.
Finally, the importance of a certification cannot be overlooked. In certain career fields where certification is required, the results indicated that certification validates that an aviation professional has the minimum knowledge, skills, and abilities to perform in a certain job. For both aviation professionals and hiring managers, in those industries where certifications are required, this information is extremely important. For aviation professionals, it shows the importance of pursuing certifications to show a competence within a certain career field. One cannot underestimate the importance of showing competence on a resume prior to seeking employment. Training managers can use certifications, in jobs that require certifications, to develop a comprehensive training program and improve the KSAs of their employees. Additionally, it was clear that people with certifications valued their KSAs more than people who did not hold certifications. This is perhaps indicative that the process of gaining a certification provides a psychological boost, in effect proving to the certificate holder that their KSAs held more value. Confidence in one's KSAs might lead to improved performance and to higher regard from peers and supervisors.
Assumptions and Limitations
Assumptions
There are several important assumptions that exist within the context of this research. The first assumption is that the labels of education, certification, and experience are discrete bins with no overlap or underlap that could lead to confusion. For example, the classroom portion of flight school (e.g., learning meteorology) would not fit neatly into education, certification, or experience as defined here. But, the culmination of flight school is an FAA certificate so likely respondents would identify flight school training with certification or experience. While this could cause some confusion, it is assumed that most in the aviation industry would likely understand the nature of these distinctions and identify the relationship between knowledge, skills, and abilities and education, certification, and experience properly as it relates to their unique individual profile, job description and employer.
The second assumption is one of present vs. past recall. Respondents to this survey had, on average, 19 years of experience in their current or previous aviation job (min=0 years and max=63 years). The presumption here is that those with 19 years of experience are speaking on behalf of today's industry conditions, not the conditions to which they were hired (circa 1996 or 19 years prior to the data of survey administration). Survey questions were worded in such a way to focus respondents on present industry conditions or their specific job description in aviation, and therefore it is assumed that responses reflect that focus.
The final assumption is one of sample diversity. Due to the nature of LinkedIn, it was impossible to target a specific population comprehensively. But, online advertisements and postings to dozens of aviation-related LinkedIn Groups funneled respondents to the online survey. There is some evidence in the literature that the use of special interest social media groups actually enhances the quality of responses since respondents are pre-screened based on interest (Patino, Pitta, & Quinones, 2012) . It is assumed that this sample represents the aviation industry at large and therefore can be generalized to all of the aviation industry. This assumption is loosely confirmed by the proportional representation from each aviation sector along with 56 respondents who chose "other" when asked what aviation sector in which they currently or most recently worked.
Limitations
The limitations associated with a convenience sample exist within this research although attempts to mitigate these effects were utilized. Only those who have a LinkedIn profile and access to the internet survey were able to participate. No paper surveys were used due to funding and time limitations. The opinions of those who do not participate in social media or have internet access were excluded, and therefore a non-response bias may exist (Sax, Gilmartin, & Bryant, 2003) . A social desirability bias may also exist since many online profiles contain fictitious or embellished information, and users were solicited to participate from social media. Guillory and Hancock (2012) found that frequency of deception in LinkedIn profiles is no more than on traditional resumes, and there is no known research on how recruiting via social media affects response accuracy or bias in internet surveys. Although some social desirability bias may be present (e.g., reporting of salary), many questions likely have no socially desirable answer, and an anonymous online survey poses the lowest likelihood of such bias (Kreuter, Presser, & Tourangeau, 2008) . While some forms of bias may be present, the design of the study has attempted to minimize those effects.
The aviation industry is in the midst of a paradigm shift and where respondents view themselves within this shift is a limitation of this study. For example, the airline industry has changed its hiring practices for pilots to where total flight time is less important than other factors (e.g., college education). In addition, the military is producing fewer pilots than ever before, so pilot recruitment pipelines are shifting. Therefore, the results of the relationship between education, certification, and experience as it relates to knowledge, skills and abilities may be affected by where each respondent is within his or her career (e.g., early, mid, late) and where each specific career path and employer is within this paradigm shift. In addition, the sampling method (i.e., professional social media) may have skewed the results towards so-called "white collar" aviation roles (e.g., maintenance management) and may represent certain viewpoints more frequently than others. It is not known what effect this has on the data and anecdotally it could be said that the results are more likely to represent the preparadigm phase (Kuhn, 1996) where there may not be agreement per individual and per employer as to the best relationship of ECE to KSA. Future studies using the composite measure (longitudinal) would be needed to identify precisely where the aviation industry is as it relates to the paradigm shift identified by Earnhardt et al. (2014) and what affect it had on the survey responses.
Recommendations
There are several recommendations from the current study. First, the current study did not address the strength of individual relationships but did address the perceptions of individuals being hired. Since managers make hiring decisions based on KSAs, it would be instructive to determine the specific antecedents of KSAs and to determine their relative importance to KSA development. In other words, modeling the predictor variables for KSAs could provide managers with a more complete view of potential success criteria for new employees. Education, certification, and experience may predict a significant portion of KSAs, but there are likely other variables. Additionally, KSA predictors may vary dramatically by industry and sector. Further research should attempt to account for KSA predictors in different organizational contexts. The study used the Knowledge, Skills, and Abilities (KSA) Composite Measure (KCM) as the data collection device for the study. This instrument should be tested in future studies to confirm the validity and reliability of the instrument.
The study highlighted a need for post-secondary institutions to inject experiential learning into their aviation degree programs. Future research can determine if individuals who had experiential learning in their degree programs (as compared with those who did not have experiential learning) were able to capitalize on that experiential learning through additional career opportunities, promotions, or better performance.
Finally, certificate holders rated their KSAs higher than non-certificate holders. Certificate holders and non-certificate holders who do the same work should be studied to determine the performance and psychological effects of gaining a certificate.
Conclusion
Hiring managers talk about the importance of KSAs for their new hires. Job descriptions are developed around KSAs. Considerable research has been conducted around KSAs. The study demonstrated strong perceptual relations between ECEs and KSAs and opens the door for a new line of inquiry regarding the importance of ECEs to human resource management. Education forms a foundation for KSAs. Experience builds upon that foundation and is the essential ingredient of KSAs. Certification is perceived as a validator and further contributor to the KSAs.
The implications of the research findings suggest that more research is necessary to understand specific relationships between ECEs and KSAs. Industry specific models could be build that would help human resource professional improve hiring, job design, training, and performance management. Finally, from a practical perspective, educators need to find more ways to bring hands-on, experiential learning into the classroom.
